
  

Constants: c = 2.9979! 108 m
s

 k = 8.99! 109  
N m2

C2
 ! o = 8.85" 10#12  C2

N m2
    

! 

k =
1

4" #o

 

  e= 1.60! 10" 19  C µo = 4! " 10#7 T$m
A

 

! 

h = 6.63" 10#34J$s 
  

! 

! =
h

2"
     

  

! 

1eV =1.60" 10-19J 

! 

me = 9.11" 10#31kg  

! 

mp =1.67" 10#27kg 

 

Spheres: V =
4
3

! r 3  A = 4! r 2  Cylinders: V = ! r 2h A = 2πr 2 + 2πrh  

Circles: A = ! r 2  C = 2! r  

Quadratic Equation: an equation of form   ax2 + bx+ c = 0   has solutions   x =
! b ± b2 ! 4ac

2a
 

Binomial Expansion: for !  << 1 the following approximation holds   1+ !( )n
" 1+ n!  

Electric Force and Electric Field:
  

 
F =

kq1q2

r 2 ö r   
  

! 
E !

! 
F 
qo

    

  
! V = VB " VA #

! U
qo

= "
! 
E $d

! 
s 

A

B

%  

MaxwellÕs Equations:   
  

! 

! 
B "d

! 
A = 0#     

  

€ 

! 
E ⋅∫ d

! 
A =

qin

εo

    
  

! 

! 
B "d

! 
s = µo# Ienc + µo$o

d%E

dt
    

  

! 

! 
E "d

! 
s = #

d$ B

dt
% =& 

 where     

! 

" E =
! 
E #

! 
A   or  

  

€ 

ΦE =
 
E ⋅ d
 
A ∫    and     

! 

" B =
! 
B #

! 
A   or  

  

! 

" B =
! 
B #d

! 
A $  

 wave equations   

! 

" 2E
" x2 = µo#o

" 2E
" t2     

! 

" 2B
" x2 = µo#o

" 2B
" t2    so     

! 

! 
E = Emaxcoskx" # t( ) ö j      

! 

! 
B = Bmaxcoskx" # t( ) ö k  

 where   

! 

v2 =
1

µo"o

= c2   and   

! 

c = f"    

€ 

ω = 2πf    

! 

k =
2"
#

   and   

! 

Bmax =
Emax

c
 

 energy density   

! 

uE = uB =
1
2

"oE
2 =

B2

2µo

  so  

! 

u = uE + uB ="oE
2 =

B2

µo

  and  

! 

uav = "o E2( )av
=
1
2

" oEmax
2 =

Bmax
2

2µo

 

 intensity   
  

! 

I = S=
"
A

=
1
µo

! 
E #

! 
B  where 

! 

" =power   

€ 

Iav = Sav =
Emax

2

2µoc
=

cBmax
2

2µo

= cuav   

 momentum   

! 

p =
U
c

 (complete absorption)       pressure   

! 

P =
F
A

=
1
A

" p
" t

=
1

cA
" U
" t

=
#
cA

=
S
c

 

Optics:    Law of Reflection   

! 

" R =" I      SnellÕs Law   

! 

n1 sin" 1 = n2 sin" 2   where   

! 

n =
c
v

 

 critical angle       lens/mirror equation 

 magnification  

 

 magnifier   telescope  

 microscope  

 

! 

1
f

=
1
p

+
1
q

! 

" c = sin#1 n1

n2

$ 

% 
& 

' 

( 
) 

! 

M = "
q
p

! 

NP
f

" M "
NP
f

+1

! 

M =
fo

fe

! 

M = "
NP#l
fe fo

! 

E||capacitor =
"
#o



Trigonometric Identities 

 

 

 

 

 

 

Electric Force and 

Electric Field:

 
  

! 
F =

kq1q2

r 2 ö r   
  

! 
E !

! 
F 
qo

 
  
! V = VB " VA #

! U
qo

= "
! 
E $d

! 
s 

A

B

%  

Optics:    Law of Reflection   

! 

" R =" I      SnellÕs Law   

! 

n1sin" 1 = n2 sin" 2   where   

! 

n =
c
v

 

Two Slit:  constructive 

! 

" = dsin# = m$  or  

! 

" # d
y
L

= m$  where 

! 

m= 0,±1,±2... 

      destructive  

! 

" = dsin# = m+
1
2

$ 

% 
& 

' 

( 
) *   or  

! 

" # d
y
L

= m+
1
2

$ 

% 
& 

' 

( 
) *   where 

! 

m = 0,±1,±2... 

Single Slit:  

! 

sin" dark = m
#
a

  where 

! 

m= ±1,±2... Diffraction Grating:   

! 

dsin" bright = m# where 

! 

m= 0,1,2... 

Rayleigh Criterion:   slit 

! 

" min =
#
a

     circle 

! 

" min =1.22
#
D

 

Photon:   

! 

E = hf  

! 

p =
h
"

          DeBroglie:     

! 

" =
h
p

=
h

mv
 Heisenberg: 

  

! 

" x" p #
!
2

 
  

! 

" E" t #
!
2

 

Photoelectric Effect: 

! 

KEmax = e" Vs = hf # $     

! 

" c =
c
fc

=
hc
#

    Compton:  

€ 

Δλ = λ' − λ =
h

mec
1− cosθ( )      

Schršdinger Eqn: 
  

! 

"
! 2

2m
d2#
dx2 +V# = E#       

 normalization

€ 

ψ
2
dx =1

−∞

∞

∫         probability 

! 

Pab = "
2
dx

a

b

#        expectation 

! 

x = x"
2
dx

#$

$

%  

Particle in Infinite Well: 

! 

" n =
2
L

sin
n#x
L

$ 

% 
& 

' 

( 
)  

! 

En =
h2

8mL2 n2   where n = 1, 2, 3É 

Balmer-Rydberg: 

! 

1
"

=
f
c

= RH

1
nf

2 #
1
ni

2

$ 

% 
& & 

' 

( 
) )    where   

! 

RH =1.097" 107m#1 

Bohr: 

€ 

En = −
2π2m ke2( )

2

h2

1
n2 = −

ke2

2ao

1
n2 = −

1
n2 13.6eV    

! 

rn = n2 h2

4" 2mke2 = n2ao   where   

! 

ao = 0.529 " 10#10m 

  

! 

2" rn = n# =
nh
mv

   

! 

L = n!  

! 

sin2 A =
1
2

1" cos2A( )( )

cos2 A =
1
2

1+ cos2A( )( )

  

! 

sin A± B( ) = sinAcosB± cosAsinB

cos A± B( ) = cosAcosB ! sinAsinB

sin 2A( ) = 2sinAcosA

cos2A( ) = cos2 A" sin2 A

sin2 A+ cos2 A =1

1+ tan2 A = sec2 A

1+ cot2 A = csc2 A

! 

sinAsinB =
1
2

cos A" B( ) "
1
2

cos A+ B( )

cosAcosB =
1
2

cos A" B( ) +
1
2

cos A+ B( )


